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Fig. 1. Top and side views of (a) MSH and (¢) WSN; band structures of (b) MSH and (d) WSN. The Fermi level is set to zero.
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Fig. 2. Side views of (a) MHS/WSN and (c) MSH/WSN Scho-
ttky-junctions. Top views of (b) MHS/WSN and (d) MSH/
WSN Schottky-junctions.
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Fig. 3. Projected band structures of (a) MHS/WSN and (d) MSH/WSN Schottky-junctions. Plane-averaged differential charge dens-
ities between two interfaces along Z-plane of (b) MHS/WSN and (e) MSH/WSN Schottky-junctions. The effective electrostatic po-
tential of (¢) MHS/WSN and (f) MSH/WSN Schottky-junctions. The green and yellow lines represent the contributions of MSH

and WSN, respectively. The Fermi level is set to zero.
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Fig. 4. Projected band structures of MSH/WSN Schottky-junctions under different external electric fields (ranging from -0.4 to

0.4 V/A). The Fermi level is set to zero.
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Fig. 5. Variation of the Schottky barrier heights under different (a) external electric fields (E,) and (b) biaxial strain (e¢) in
MSH/WSN Schottky-junction.
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Fig. 6. Projected band structures of MSH/WSN Schottky-junctions under different biaxial strain e (ranging from -8% to 8%). The
Fermi level is set to zero.
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Fig. 7. Schematic diagram of a tunable Schottky diode
based on MSH/WSN Schottky-junctions.
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Modulation of MoSH/WSi,N, Schottky-junction barrier
by external electric field and biaxial strain”
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(Institute of New Optoelectronic Materials and Technology, College of Big Data and Information Engineering,
Guizhou University, Guiyang 550025, China)
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Abstract

In view of the newly synthesized two-dimensional (2D) semiconductor material WSi,N, (WSN) and the 2D
metal material MoSH (MSH), a metal-semiconductor MSH/WSN Schottky-junction is constructed in this work.
In practical applications of metal-semiconductor contact, the presence of the Schottky barrier degrades the
device performance severely. Therefore, it is crucial to obtain a smaller Schottky barrier height or even an
Ohmic contact. Here, the first-principles calculations are used to investigate the variation of the Schottky
barrier in MSH/WSN Schottky-junction under an external electric field and a biaxial strain. The results show
that both external electric field and biaxial strain can effectively modulate the Schottky barrier of the
MSH/WSN Schottky-junction. The dynamic switching between the p-type Schottky contact and the n-type
Schottky contact can be achieved under the action of positive external electric field in the MSH/WSN Schottky-
junction. Under the action of negative external electric field, the MSH/WSN Schottky-junction can be
modulated to realize the transition from the Schottky contact to the Ohmic contact. The large biaxial strain
can also induce the MSH/WSN Schottky-junction to realize the transition between the p-type Schottky contact
and the n-type Schottky contact. This work may provide theoretical guidance for the WSN semiconductor

based Schottky functional devices and field-effect transistors.

Keywords: WSi,N,, MoSH, metal-semiconductor contact, Schottky contact
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